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1. 

METHOD AND SYSTEM FOR SEARCHING 
RECORDED SPEECH AND RETREVING 

RELEVANT SEGMENTS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is claiming, under 35 USC 119(e), the 
benefit of provisional application Ser. No. 60.283,089 filed 
on Apr. 10, 2001. 

FIELD OF THE INVENTION 

The present invention relates generally to recording of 
speech and more particularly to recording and retrieving 
relevant segments of the recorded speech. 

BACKGROUND OF THE INVENTION 

Speech can be recorded for a variety of purposes and by 
many different techniques. Recorded speech can be utilized 
as a way of storing information. Oftentimes it may then be 
desirable to retrieve portions of that recorded speech for 
reference purposes. Recorded speech is valuable as stored 
and retrieved information for a number of reasons. First, in 
most cases, speech is the most natural way to communicate. 
Second, transcribing speech to text is expensive. Third, 
listening to recorded speech is possible even while a person 
is busy with something else (i.e., while driving). Fourth, 
compared to text, speech contains additional information 
about the speaker's mood and feeling. Fifth, storing 
recorded speech is inexpensive since it consumes only a 
Small amount of storage capacity. 

However, when using recorded speech, it can be difficult 
to locate specific contents of the speech in a large amount of 
recorded speech. For this reason, up to the present time 
saving hours of recorded speech as an information reference 
Source has been ineffective and inefficient, because finding 
the relevant information in the recorded speech has required 
listening to hours worth of recording in order to locate the 
desired segment of speech which contains the relevant 
information. Therefore, up to the present time recorded 
speech has rarely been utilized as a reference source. 

For example, the media network CNN, which provides a 
24 hours news broadcast, produces 24 hours of recorded 
speech information every day. The majority of this infor 
mation is informative and would constitute an excellent 
reference source for student and researcher. Currently the 
raw information is not searchable, making it impossible to 
use the audio track as a reference Source. Accordingly, what 
is needed is a system and method that overcomes the 
above-identified problem. The present invention addresses 
Such a need. 

SUMMARY OF THE INVENTION 

A system and method for searching recorded speech is 
disclosed. The system and method comprises converting the 
recorded speech into text using a voice recognition system. 
As the speech is being converted, naturally occurring breaks 
in the languages will be used to take time indexes from the 
recording. The system and method includes creating a full 
text index of the recorded speech utilizing an information 
extender. The full text index contains a plurality of time 
stamps that point to the occurrence of words in the recorded 
speech. Finally, the text is searched by a fill text search 
server that has linguistic search capabilities using the full 
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2 
text index. Finally, the searched text, the text index and the 
recorded speech are stored in the database. The recorded 
speech is searched by locating relevant phrases or words, 
and then mapping the time stamps associated with the 
relevant phrases/words back to the recorded speech in the 
database. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates a hardware environment used to imple 
ment the present invention. 

FIG. 2 is a flowchart that illustrates the process of 
searching recorded speech. 

FIG. 3 illustrates an example of the playback process in 
accordance with the present invention. 

FIG. 4 illustrates a first voicemail scenario that could be 
utilized in a system in accordance with the present invention. 

FIG. 5 illustrates an Internet-based voicemail system that 
could be utilized in a system in accordance with the present 
invention. 

FIG. 6 illustrates a meeting scenario that could be utilized 
in a system in accordance with the present invention. 

FIG. 7 illustrates an alternative meeting scenario. 
FIG. 8 illustrates a lecture scenario. 
FIG. 9 illustrates a television scenario. 

DETAILED DESCRIPTION 

The present invention relates generally to recording of 
speech and more particularly to recording and retrieving 
relevant segments of the recorded speech. The following 
description is presented to enable one of ordinary skill in the 
art to make and use the invention and is provided in the 
context of a patent application and its requirements. Various 
modifications to the preferred embodiment and the generic 
principles and features described herein will be readily 
apparent to those skilled in the art. Thus, the present 
invention is not intended to be limited to the embodiment 
shown but is to be accorded the widest scope consistent with 
the principles and features described herein. 

FIG. 1 illustrates a hardware environment used to imple 
ment the present invention. As illustrated in FIG. 1, in the 
preferred embodiment the present invention is implemented 
in a server computer (“server”) 100. The server 100 could be 
part of the treatment unit 200 (FIG. 1) or could be a separate 
unit. The server 100 generally includes a processor 102, a 
memory 104 Such as a random access memory (RAM), a 
data storage device 106 (e.g., hard drive, floppy disk drive, 
CD-ROM disk drive, etc.), a data communication device 
108 (e.g., modem, network interface device, etc.), a monitor 
110 (e.g., CRT, LCD display, etc.), a pointing device 112 
(e.g., a mouse, a track ball, a pad or any other device 
responsive to touch, etc.) and a keyboard 114. It is envi 
sioned that attached to the computer 100 may be other 
devices such as read only memory (ROM), a video card 
drive, printers, peripheral devices including local and wide 
area network interface devices, etc. One of ordinary skill in 
the art will recognize that any combination of the above 
system components may be used to configure the server 100. 
The server 100 operates under the control of an operating 

system (“OS) 116, such as MVSTM, AIXTM, UNIXTM, 
OS/2TM, WINDOWSTM, WINDOWS NTTM, etc., which 
typically is loaded into the memory 104 during the server 
100 start-up (boot-up) sequence after power-on or reset. In 
operation, the OS 116 controls the execution by the server 
100 of computer programs 118, including server and/or 
client-server programs. Alternatively, a system and method 
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in accordance with the present invention may be imple 
mented with any one or all of the computer programs 118 
embedded in the OS 116 itself without departing from the 
scope of the invention. In a preferred embodiment, however, 
the client programs are separate from the server programs 
and are not resident on the server. 
The OS 116 and the computer programs 118 each com 

prise computer readable instructions which, in general, are 
tangibly embodied in or are readable from a media Such as 
the memory 104, the data storage device 106 and/or the data 
communications device 108. When executed by the server 
100, the instructions cause the server 100 to perform the 
steps necessary to implement the present invention. Thus, 
the present invention may be implemented as a method, 
apparatus, or an article of manufacture (a computer-readable 
media or device) using programming and/or engineering 
techniques to produce Software, hardware, firmware, or any 
combination thereof. 
The server 100 is typically used as a part of an informa 

tion search and retrieval system capable of receiving, 
retrieving and/or dissemination information over the Inter 
net, or any other network environment. One of ordinary skill 
in the art will recognize that this system may include a 
plurality of servers 100. 

In an information search and retrieval system Such as a 
digital library system, a client program communicates with 
the server 100 by, inter alia, issuing to the server search 
requests and queries. The server 100 then responds by 
providing the requested information. The digital library 
system is typically implemented using a database manage 
ment system software (DBMS) 120 such as the DB2TM by 
IBM Corporation. The DBMS 120 receives and responds to 
search and retrieval requests and termed queries from the 
client. In the preferred embodiment, the DBMS 120 is 
server-resident. 

FIG. 2 is a flowchart that illustrates the process of 
searching recorded speech via a database. A system and 
method in accordance with the present invention allows for 
recorded speech to be searched in the following manner. 
First, recorded speech is stored in, for example, an index tool 
using, for example, a DB2 audio extender, via step 202. 
Next, the recorded speech is converted to text using a voice 
recognition system such as Via Voice, via step 204. During 
this conversion, naturally occurring breaks in the converted 
speech will be used to provide a plurality of time stamps. 
Next, a full text index of the recorded speech is created, 
using an information extender such as DB2 Text Information 
System, via step 206. Finally the text is searched by a full 
text search server that has linguistic search capabilities Such 
as a DB2 text extender in order to provide a text index, via 
step 210. The text index contains time stamps that point to 
the occurrences of the words in the recorded speech. Thus, 
specific contents can be played back without listening to the 
complete recording. Thereafter, the searched text, the full 
text index and the recorded speech are stored in the database, 
via step 212. 

Prior to the present invention, it was difficult to find 
specific information in a large amount of recorded speech. It 
is known that due to audio interferences or failures of the 
speech recognition tool not all words are transformed prop 
erly. However, there are still enough representative words in 
the text index that point back to the recorded speech to allow 
the above-identified process to be utilized to provide speech. 

FIG. 3 illustrates an example of the playback process in 
accordance with the present invention. The playback process 
utilizes a text index 302 that points to the recorded speech 
304 at particular points in time by time stamps 306a–306d. 
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4 
Possible scenarios for this process include (a) searching 
Voicemails stored in a voicemail system; (b) searching 
recorded sessions to make the contents available afterwards 
(i.e., phone conversations); (c) searching recorded sessions 
which have been stored to proof the contents later; (d) 
searching recorded lectures to get details which are not 
available on foils or which the audience did not receive 
when the lecture was presented; and (e) searching recorded 
broadcast programs or the audio tracks of television pro 
grams in order to find specific information. 

FIGS. 49 illustrate various scenarios for utilizing a 
system and method in accordance with the present inven 
tion. They will be described in detail hereinbelow. 

FIG. 4 illustrates a voicemail scenario that could be 
utilized in a system in accordance with the present invention. 
In the Voicemail scenario, storing messages and retrieving 
messages is illustrated. When storing messages, a converter 
402, such as Via Voice, converts the speech to text. The text 
is provided to storage 408 of an audio extender and text 
information extender 404. The voice message is also directly 
stored as speech. As before mentioned, the text is indexed by 
text index 406 to allow for retrieval. A search term is 
provided to the text index 406 that then allows for the 
retrieval of the message from the speech portion of the 
storage 408. The first voicemail scenario illustrates (a) 
accessing voicemails by calling the Voicemail system; (b) 
saying the keywords that a person is looking for; and (c) 
listening to the phrases that contain the keywords. 
The benefits of the first voicemail scenario are that it is no 

longer necessary to listen to complete voice messages 
repeatedly to get specific contents; it is easy to retrieve 
specific information from voice messages (i.e., phone num 
bers) even if there are hundreds of voice messages; and large 
numbers of Voice messages can be searched. 

FIG. 5 illustrates an Internet-based voicemail system that 
could be utilized with a system in accordance with the 
present invention. What is illustrated here is a voice message 
being stored and retrieved in an Internet-based voicemail 
system. In storing messages the actions are similar to that 
described with respect to FIG. 4. In addition, when retriev 
ing messages, a search term is provided, the text index 406' 
then causes a text Summary to be provided to the user via the 
web server as well as a voice message is provided via the 
web server. This figure illustrates (a) accessing a voicemail 
server via the Internet; (b) entering the search words or 
phrases as text; (c) observing a text Summary of the search 
results, and (d) listening to the contents a person is interested 
1. 

The benefits of an Internet-based voicemail system 
include: (a) Voicemails can be selected by observing a 
textual Summary of their contents; (b) Voicemails can be 
categorized in folders; (c) the user can decide to download 
only relevant voicemails; and (d) very large numbers of 
Voice messages can be maintained. 

FIG. 6 illustrates a meeting scenario that could be utilized 
with a system in accordance with the present invention. In 
the meeting scenario, audio is input into the speech to text 
converter 402" which provides the text. The text index 
indexes the text as before described and the text summary 
and the relevant audio segments can be retrieved from the 
text of the storage 408". The meeting scenario provides for 
(a) listening to the relevant portions of a recorded meeting 
or phone conferences by accessing a session server using a 
computer; (b) obtaining the words or phrases that are being 
looked for; (c) observing a textual Summary of what was 
found; and (d) listening to the contents that a person is 
interested in. The benefits of the first meeting scenario are 
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that relevant contents can be selected by seeing a textual 
Summary; contents can be easily categorized; and it is 
possible to retrieve important details which were not noticed 
during the original session. 
A second meeting scenario is described below. The sec 

ond meeting scenario provides for (a) listening to the 
relevant parts of a recorded meeting or phone conference by 
calling the session server using a phone or a cell phone; (b) 
saying the words or phrases that are being looked for; and (c) 
listening to the contents that a person is interested in. The 
benefits of the second meeting scenario are that contents can 
be easily categorized; and it is possible to get important 
details that were not noticed during the original session. 

FIG. 7 illustrates an alternate meeting scenario in which 
there are two speech to text converters 402" and 502. 
Converter 402" is utilized in the manner described in the 
previous Figures. Converter 502 is utilized to convert the 
audio search arguments to text. The text is then provided to 
the text index. This scenario illustrates (a) audio search 
arguments and (b) retrieving relevant audio. 

FIG. 8 illustrates a lecture scenario wherein the audio and 
video are stored in storage 408, as well as the use of the text 
index 406 to retrieve appropriate audio and video. This 
scenario illustrates (a) searching on text; (b) retrieving audio 
or video; and (c) storing audio and video. 

FIG. 9 illustrates a television scenario. This scenario 
illustrates (a) searching on text, (b) retrieving video, and (c) 
storing video. 

Accordingly, as is shown, a system and method in accor 
dance with the present invention can be utilized in a variety 
of environments including but not limited to lectures, radio, 
Videoconferencing and television scenarios to provide for 
improved searching of recorded speech. 
The following is an example of a news customer Scenario 

in accordance with the present invention, using CNN as an 
example. CNN provides a 24-hour news broadcast and 
produces 24 hours of recorded video/speech information 
every day. The majority of the information is informative 
and would be an excellent reference source for students and 
researchers. Currently the raw information is not searchable, 
making it impossible to be utilized as a reference source. 
With the DB2 Speech Extender the recorded audio track, 
which is for the most part speech describing and providing 
detailed information on the video, could be indexed and 
made available for searching. Once these audio tracks of the 
broadcasts are searchable they could be used as a reference 
Source for information and as a reference Source for finding 
Video of particular events or actions, since the audio index 
can be used as an index back to the video. 
A system and method in accordance with the present 

invention indexes recorded speech and allows the user to 
search the recorded speech in a way similar to that utilized 
by users who search for documents on the internet. The 
results of the search yield the relevant segments of the 
recorded speech. Utilizing the method and system in accor 
dance with the present invention, recorded speech can be 
saved and the information contained in the recorded speech 
can more easily and efficiently be researched and utilized. 
A method and system in accordance with the present 

invention allows users to search the saved recorded speech 
by entering either a text search String or a spoken search 
phrase. The method and system would then search the 
recorded speech index and return the message segments that 
match the search criteria. These segments could then either 
be played back or the text transcription of the recorded 
speech could be viewed, to see if these speech segments 
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6 
meet the user's requirements. The user would then pick the 
desired segment rather than playing back the entire record 
ing or Voice message. 

In a method and system in accordance with the present 
invention, the recorded audio track, which for the most part 
contains speech which describes and provides detailed infor 
mation about what is on the corresponding video track, 
could be indexed and made available for searching. Once 
broadcasts are searchable then they become a reference 
Source for information, and a resource for finding video 
particular events or actions, since the audio index can be 
used as an index back to the video. 

Although the present invention has been described in 
accordance with the embodiments shown, one of ordinary 
skill in the art will readily recognize that there could be 
variations to the embodiments and those variations would be 
within the spirit and scope of the present invention. Accord 
ingly, many modifications may be made by one of ordinary 
skill in the art without departing from the spirit and scope of 
the present invention. 
What is claimed is: 
1. A method for searching recorded speech in a database, 

the method comprising: 
(a) converting the recorded speech to text utilizing a voice 

recognition system, wherein breaks in the recorded 
speech are used to provide a plurality of time stamps; 

(b) creating a full text index of the recorded speech 
utilizing an information extender, the full text index 
containing the plurality of time stamps which point to 
the occurrence of words in the recorded speech; 

(c) searching the text by a full text server utilizing the full 
text index; and 

(d) storing the searched text, the full text index and the 
recorded speech in the database, wherein specific con 
tents of the recorded speech can be played back utiliz 
ing the full text index without listening to the complete 
recording. 

2. The method of claim 1 wherein the converting step (a) 
includes the step of (a1), storing the recorded speech in an 
index tool utilizing an audio extender. 

3. The method of claim 1 wherein the plurality of time 
stamps are produced during step (a). 

4. The method of claim 1 wherein the recorded speech is 
Voicemail messages provided by an Internet-based Voice 
mail system. 

5. The method of claim 4 wherein the voicemail messages 
are played back by accessing the voicemails, saying the 
keywords and listening to the phrases that contain the key 
words. 

6. The method of claim 1 wherein the recorded speech is 
Voicemail messages provided by an Internet-based Voice 
mail system. 

7. The method of claim 6 wherein a voicemail server is 
accessed via the Internet, search words and/or phrases of the 
Voicemail message, observing a Summary of the search 
results and listening to the relevant portions of the messages. 

8. The method of claim 1 wherein the recorded speech 
comprises a recorded meeting. 

9. The method of claim 8 wherein a recorded meeting is 
played back by listening to relevant portions of the recorded 
meeting, typing words and/or phrases that are being looked 
for, observing a textual Summary of what was found and 
listening to the relevant contents based upon the textual 
Summary. 

10. The method of claim 8 wherein the recorded meeting 
is played back by listening to relevant portions of the speech, 
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saying the words and/or phrases that are being looked for 
and listening to the relevant contents. 

11. The method of claim 1 wherein the recorded speech 
includes video. 

12. The method of claim 11 wherein the video is searched 
based upon the full text index. 

13. The method of claim 1 wherein the recorded speech 
comprises a news program. 

14. A system for searching recorded speech in a database, 
the system comprising: 

means for converting the recorded speech to text utilizing 
a voice recognition system, wherein breaks in the 
recorded speech are used to provide a plurality of time 
Stamps; 

means for creating a full text index of the recorded speech 
utilizing an information extender, the full text index 
containing the plurality of time stamps which point to 
the occurrence of words in the recorded speech; 

means for searching the text by a full text server utilizing 
the full text index; and 

means for storing the searched text, the full text index and 
the recorded speech in the database, wherein specific 
contents of the recorded speech can be played back 
utilizing the full text index without listening to the 
complete recording. 

15. The system of claim 14 wherein the converting means 
includes the means for storing the recorded speech in an 
index tool utilizing an audio extender. 

16. The system of claim 14 wherein the plurality of time 
stamps are produced by the converting means within. 

17. The system of claim 14 wherein the recorded speech 
is voicemail messages provided by an Internet-based voice 
mail system. 

18. The system of claim 17 wherein the voicemail mes 
sages are played back by accessing the Voicemails, saying 
the keywords and listening to the phrases that contain the 
key words. 

19. The system of claim 14 wherein the recorded speech 
is voicemail messages provided by an Internet-based voice 
mail system. 

20. The system of claim 19 wherein a voicemail server is 
accessed via the Internet, search words and/or phrases of the 
Voicemail message, observing a Summary of the search 
results and listening to the relevant portions of the messages. 

21. The system of claim 14 wherein the recorded speech 
comprises a recorded meeting. 

22. The system of claim 21 wherein a recorded meeting is 
played back by listening to relevant portions of the recorded 
meeting, typing words and/or phrases that are being looked 
for, observing a textual Summary of what was found and 
listening to the relevant contents based upon the textual 
Summary. 

23. The system of claim 21 wherein the recorded meeting 
is played back by listening to relevant portions of the speech, 
saying the words and/or phrases that are being looked for 
and listening to the relevant contents. 

24. The computer readable medium of claim 23 wherein 
the recorded speech comprises a news program. 

25. The system of claim 14 wherein the recorded speech 
includes video. 
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26. The system of claim 25 wherein the video is searched 

based upon the full text index. 
27. The system of claim 14 wherein the recorded speech 

comprises a news program. 
28. A computer readable medium containing program 

instructions for searching recorded speech in a database, the 
program instructions for: 

(a) converting the recorded speech to text utilizing a voice 
recognition system, wherein breaks in the recorded 
speech are used to provide a plurality of time stamps; 

(b) creating a full text index of the recorded speech 
utilizing an information extender, the full text index 
containing the plurality of time stamps which point to 
the occurrence of words in the recorded speech; 

(c) searching the text by a full text server utilizing the full 
text index; and 

(d) storing the searched text, the full text index and the 
recorded speech in the database, wherein specific con 
tents of the recorded speech can be played back utiliz 
ing the full text index without listening to the complete 
recording. 

29. The computer readable medium of claim 28 wherein 
the converting step (a) includes the step of (a1), storing the 
recorded speech in an index tool utilizing an audio extender. 

30. The computer readable medium of claim 28 wherein 
the plurality of time stamps are produced during step (a). 

31. The computer readable medium of claim 28 wherein 
the recorded speech is voicemail messages provided by an 
Internet-based Voicemail system. 

32. The computer readable medium of claim 31 wherein 
the voicemail messages are played back by accessing the 
Voicemails, saying the keywords and listening to the phrases 
that contain the key words. 

33. The computer readable medium of claim 28 wherein 
the recorded speech is voicemail messages provided by an 
Internet-based Voicemail system. 

34. The computer readable medium of claim 33 wherein 
a voicemail server is accessed via the Internet, search words 
and/or phrases of the Voicemail message, observing a sum 
mary of the search results and listening to the relevant 
portions of the messages. 

35. The computer readable medium of claim 28 wherein 
the recorded speech comprises a recorded meeting. 

36. The computer readable medium of claim 35 wherein 
a recorded meeting is played back by listening to relevant 
portions of the recorded meeting, typing words and/or 
phrases that are being looked for, observing a textual sum 
mary of what was found and listening to the relevant 
contents based upon the textual Summary. 

37. The computer readable medium of claim 35 wherein 
the recorded meeting is played back by listening to relevant 
portions of the speech, saying the words and/or phrases that 
are being looked for and listening to the relevant contents. 

38. The computer readable medium of claim 28 wherein 
the recorded speech includes video. 

39. The computer readable medium of claim 38 wherein 
the video is searched based upon the full text index. 
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